UV-induced damage and repair in centromere DNA of yeast.
The centromere is the region within a chromosome that is required for proper segregation during mitosis and meiosis. Lesions in this sequence represent a unique type of damage, as loss of function could result in catastrophic loss of the genetic material of an entire chromosome. We have measured the induction by ultraviolet (UV) light of pyrimidine dimers in a 2550-bp restriction fragment that includes the centromere region of chromosome III in Saccharomyces cerevisiae. Yeast cells were exposed to ultraviolet light, cellular DNA was gently extracted, and subsequently treated with a UV-specific endonuclease to cleave all pyrimidine dimers. The sites of UV-specific nuclease scission within the centromere were determined by separating the DNA according to molecular weight, transferring the fragments to nitrocellulose, and hybridizing to a radiolabeled 624-bp fragment homologous to the centromere DNA from chromosome III. Several hotspots were identified in chromatin DNA from cells, as well as in irradiated deproteinized DNA. Double strand damage due to closely opposed pyrimidine dimers was also observed. At biological doses (35% survival) there are approximately 0.1 to 0.2 pyrimidine dimers per centromere. These dimers are efficiently repaired in the centromere and surrounding region.